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The genome sequence of the commensal and widely used laboratory strain Enterococcus faecium 64/3 was resolved by means of
PacificBioscience and Illumina whole-genome sequencing. The genome comprises 2,575,333 bp with 2,382 coding sequences as
assigned by NCBI.
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We report about the elucidation of the genome sequence ofEnterococcus faecium 64/3, a widely used laboratory control
strain and recipient for intra- and interspecies conjugation stud-
ies. E. faecium 64/3 (ST21) is a high-level rifampin and fusidic acid
resistant derivative of a stool sample isolate from a hospital patient
(MICs 128 mg/L for rifampin and fusidic acid). Other than the
resistances introduced, 64/3 is susceptible to all antibiotics tested
and is free of plasmids (1, 2).
The nucleotide sequence of E. faecium 64/3 was resolved by a
commercial service provider (GATC Biotech, Konstanz, Ger-
many) utilizing PacBio single-molecule real-time (SMRT) tech-
nology on an RS system (Pacific Biosciences, USA). Whole-
genome sequencing produced a total of 88,263 reads with a mean
length of 13,896 bp. Subsequent de novo assembly utilizing the
HGAP3 protocol yielded a single polished contig with 218-fold
average reference coverage. In order to ensure closed circle con-
formation of the bacterial chromosome, Illumina short-read se-
quencing was performed in-house on a MiSeq instrument and a
500-cycle v2 sequencing kit according to the manufacturer’s in-
structions (Illumina). Mapping and sequence analyses were car-
ried out using the commercial software package Geneious version
7.1.4. Ring closure was further validated by PCR (not shown).
According to the NCBI annotation pipeline, 2,382 coding se-
quences were predicted for the chromosome of E. faecium 64/3.
Applying the online interface ResFinder from the Center for
Genomic Epidemiology (3) revealed the presence of macrolide,
lincosamide, and streptogramin B resistance gene msr(C). Six
amino acid alterations were detected by comparing the protein
sequence of Msr(C) of E. faecium 64/3 to a reference Msr(C) pro-
tein as provided by NCBI (AY004350).
Further, the pathogenicity factor and collagen adhesin Acm (4)
was the sole virulence determinant found by utilizing the Viru-
lenceFinder protocol from the very same Web page. A truncated
N-terminus and 4 amino acid substitutions might impact Acm
function in 64/3; however, this was not analyzed in more detail.
As expected for a rifampin and fusidic acid resistant strain,
mutations in the respective genes were detected. For rifampin
resistance, a T1465C mutation in rpoB results in amino acid
substitution of tyrosine for histidine when compared to RpoB
of reference E. faecium DO (CP003583.1) (5). Furthermore,
two mutations were observed in fusA of E. faecium 64/3 in
comparison to E. faecium DO. Nucleotide alterations T196G
(alanine to serine) and A1366C (histidine to asparagine) most
likely account for the fusidic acid resistance phenotype of E.
faecium 64/3, as the latter mutation is located within a region
which has recently been hypothesized to cause fusidic acid re-
sistance in E. faecalis OG1RF (6).
No plasmid DNA was obtained by PacBio sequencing, which
was confirmed by S1 nuclease–treated genomic DNA resolved in
pulsed-field gel electrophoresis (not shown).
Nucleotide sequence accession number. The genome se-
quence of E. faecium 64/3 has been deposited in GenBank under
the accession number CP012522.
ACKNOWLEDGMENTS
We thank Carola Fleige for excellent technical support.
The work of the National Reference Centre for Staphylococci and
Enterococci is supported by a grant from the Federal Ministry of Health.
REFERENCES
1. Werner G, Willems RJL, Hildebrandt B, Klare I, Witte W. 2003. Influ-
ence of transferable genetic determinants on the outcome of typing meth-
ods commonly used for Enterococcus faecium. J Clin Microbiol 41:
1499 –1506. http://dx.doi.org/10.1128/JCM.41.4.1499-1506.2003.
2. Werner G, Freitas AR, Coque TM, Sollid JE, Lester C, Hammerum AM,
Garcia-Migura L, Jensen LB, Francia MV, Witte W, Willems RJ, Sunds-
fjord A. 2011. Host range of enterococcal vanA plasmids among Gram-
positive intestinal bacteria. J Antimicrob Chemother 66:273–282. http://
dx.doi.org/10.1093/jac/dkq455.
3. Zankari E, Hasman H, Cosentino S, Vestergaard M, Rasmussen S, Lund
O, Aarestrup FM, Larsen MV. 2012. Identification of acquired antimicro-
bial resistance genes. J Antimicrob Chemother 67:2640 –2644. http://
dx.doi.org/10.1093/jac/dks261.
4. Nallapareddy SR, Singh KV, Murray BE. 2008. Contribution of the col-
lagen adhesin Acm to pathogenesis of Enterococcus faecium in experimental
endocarditis. Infect Immun 76:4120 – 4128. http://dx.doi.org/10.1128/
IAI.00376-08.
crossmark
Genome AnnouncementsNovember/December 2015 Volume 3 Issue 6 e01275-15 genomea.asm.org 1
5. Ozawa Y, De Boever EHD, Clewell DB. 2005. Enterococcus faecalis sex
pheromone plasmid pAM373: analyses of TraA and evidence for its inter-
action with RpoB. Plasmid 54:57– 69. http://dx.doi.org/10.1016/
j.plasmid.2004.12.003.
6. Bourgogne A, Garsin DA, Qin X, Singh KV, Sillanpaa J, Yerrapragada
S, Ding Y, Dugan-Rocha S, Buhay C, Shen H, Chen G, Williams G,
Muzny D, Maadani A, Fox KA, Gioia J, Chen L, Shang Y, Arias CA,
Nallapareddy SR, Zhao M, Prakash VP, Chowdhury S, Jiang HY,
Gibbs RA, Murray BE, Highlander SK, Weinstock GM. 2008. Large
scale variation in Enterococcus faecalis illustrated by the genome analysis
of strain OG1RF. Genome Biol 9:R110. http://dx.doi.org/10.1186/gb-2008
-9-7-r110.
Bender et al.
Genome Announcements2 genomea.asm.org November/December 2015 Volume 3 Issue 6 e01275-15
